High-dose glucocorticoids induce decreases calcium in hypothalamus neurons via plasma membrane Ca(2+) pumps.
In our previous studies, we occasionally found that high-dose glucocorticoids (GC) induced decrease in [Ca(2+)](i) in hypothalamus neurons. In previous articles, modulation of Ca(2+) channels by GC has been shown to contribute to the elementary regulation of several neuronal functions. However, little is known about the regulation of the Ca efflux pathways that counterbalance the Ca(2+) influx in neurons caused by high-dose GC. In this study, we demonstrate that a high-dose of GC (10 M dexamethasone) caused a 20% decrease in [Ca(2+)](i) within 2 s in cultured hypothalamic neurons; furthermore, we show that an antagonist of the GC receptor blocks this action. To ascertain the temporal sequence of relevant calcium transport mechanisms we selectively blocked the main calcium transporters, including sodium/calcium exchanger (NCX), plasma membrane calcium pumps (PMCA), and P-type Ca(2+)-ATPases of the sarcoplasmic reticulum (SERCA). The GC-induced [Ca(2+)](i) decrease disappeared completely when PMCA was blocked, but not when NCX and SERCA were blocked. These results suggest that high-dose GC (10(-6) M) rapidly decreases [Ca(2+)](i) by activating PMCA but not NCX or SERCA.